Abstract
Introduction

4
ZIM-domain protein, and the complex specifically binds to jasmonoyl-L-isoleucine 76 (JA-Ile). Hence, JA-Ile is thought to be an active form of JA. 11, 12) purification of phytohormones were performed as described previously.
31)
170
Quantification of phytohormone species excepting JA-Ile were extracted and measured phase (including the partially opened bud) was three days on average (Fig. 1D, F) .
215
To analyze the roles of JA on the bud development and flower opening in tomato,
216
we observed a JA-insensitive tomato mutant, jai1-1, which is a deletion allele of jai1 yet opened, whereas the counterparts in WT had fully opened (Fig. 1A, B) . partially opened phase before complete opening (Fig. 1E, F days. We defined the age of the flower bud that attained 4 mm in length as a "day-1 bud"
238
and larger flower buds on the following days as a "day-X bud" ( Fig. 2A) . Typically, the 239 day-2 bud became longer than 5 mm but its calyx was still closed. On day 3, the calyx 240 opened and petals could be observed. On day 4, petals became longer than the sepals.
241
On day 5, petals enlarged, whereas petal color remained pale green. On day 6, petal 242 color changed to light yellow. On day 7, petals began to elongate outward, which meant 243 initiation of flower opening. On day 8, petals elongated completely and bent outward.
244
The flower fully opened, and this morphology continued to the end of day 9, except 245 petals partially closed during the night. Then, flower began to close on day 10 and was 246 senesced on day 11. The size and morphology of jai1-1 flower buds were equivalent to 247 those in WT until day 5, but the development was delayed thereafter (Fig. 2B) . The 248 day-6 bud of jai1-1 was indistinguishable from that on day 5. Petals began to turn 249 yellow on day 7, but they were still tinged with green and never opened on day 8. The developing WT flower buds at days 1, 2, 3, 5, 6, and 7 and found that SlOPR3 as well as
308
SlAOC was highly expressed in unopened flower buds with a peak at day 3, whereas the 309 expression levels of most other SlOPR3 homologs in tomato, excepting 310 Solyc10g086220, were much lower than that of SlOPR3 (Supplemental Fig. S1 ,
311
Supplemental Table S2 ). In jai1-1 buds, the first detection of SlMYB21 expression was delayed to day 5, which was two days later than the timing in 330 WT (Fig. 3C ). The expression increased gradually and finally reached the maximum 331 level on day 9, which was comparable to the WT level at day 6 (Fig. 3C) . The results
332
suggested that the expression of SlMYB21 does not require, but is facilitated by, opening (day 6), and the levels in petals, anthers, filaments, and styles were more than 372 two times higher than that in sepals (Fig. 5B) . Thus, we attempted to examine how were observed in a style when AtMYB24-SRDX pollen was pollinated (Fig. 5C) divided into two putative sperm cell nuclei (Fig. 5D, E) . Such generative cell division in 393 ungerminated pollen grains was rarely observed in WT and jai1-1 pollen grains ( Fig.   394 5D, E), even though the flowers had senesced. Therefore, we concluded that SlMYB21
395
is required for the development and function of pollen grains.
396
To evaluate the female fertility of AtMYB24-SRDX flowers, we pollinated WT 397 pollen grains onto the AtMYB24-SRDX stigma and observed the pollen tube elongation. and anther dehiscence, which results in the production of dysfunctional pollen grains.
9)
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In contrast, the latter shows no defect in anther dehiscence but shows abnormal male 467 however, we have not found any reason for female sterility.
468
We also found that there were considerable differences between jai1-1 mutants 
